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ABSTRACT 
Meandering characteristics of channels contain many investigable topics. On ecological aspect, 
it can be offered to be the organism’s habitat for propagating and refuging. On environmental aspect, 
it can be formed to be a beautiful scene, and on hydraulic aspect, it will be a field to make beach and 
generate slow flow. Most hydraulic condition of natural rivers is irregular. Besides field observation 









river width, depth, and sinuosity must be also assessed. This study investigates the influences of 
hydraulic and topographic on meandering channel characteristics, and investigates the suitability of 
adopting the field of habitat restoration by Chanpin River, Maolo River, and Pinlin River in Nanto 
area of central Taiwan. 

































(2)水力蜿蜒度(Index of hydraulic sinuosity)，
Leopold and Wolman,1957年提出。 
水力蜿蜒度=河道長/河谷長 
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圖 2. 河川型態分類(Daryl B. Simone, 1977) 











(Daryl B. Simone, 1977) 





圖 4. Thorne 1983年量測福爾里佛河段及三
個斷面上的主流和環流流速(張,1990) 
Figure 4. Primary current and circulation of 
















圖 5. 蜿蜒度與坡降關係(Daryl B. Simone, 
1977) 
Figure 5. Sinuosity versus slope. 
 
 






SQ1/4 = K 
 
圖 6. 各種型態河川坡降與流量關係(Daryl B. 
Simone, 1977) 
Figure 6. Slope-discharge relation for braiding 










QCM iL =  






ML  Meander length 蜿蜒度 
MB  Meander width 蜿蜒寬 
MR  Meander curvature 蜿蜒半徑 
圖 7. 蜿蜒有關定義圖 
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表 1. 依福祿數 F與 R/B變化之△h/h值 
Table 1. △h/h of Froude number to R/B. 
  F 
R/B  
0.3 0.5 0.8 1.0 2.0
1 0.08 0.23 0.59 0.92 3.68
2 0.04 0.12 0.31 0.49 1.96
3 0.03 0.08 0.21 0.33 1.31
5 0.02 0.05 0.13 0.20 0.80
10 0.01 0.03 0.06 0.10 0.40
















圖 8.  R/B與水位上昇率關圖 
















































































圖 9. 魚種數與海拔高度及溪流坡度之關係 
(.葉等,2000) 
Figure 9. Relationships of the number of fish 
species to elevation(upper figure) and to 




Figure 10. Relationships of diversity index 
to elevation(upper figure) and to stream 
gradient(lower figure. 
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(a)低流量        (b)高流量 
圖 11. 河道上不同流量的流心剖面 



















Figure 12. Relationship of sinuosity and slope 




Figure 13. Relationship of streambank 
erodibility and stressing the near-bank region 
vs. measured streambank erosion rates. 
 
 
圖 14. 岸邊流速梯度變化。 





















Figure 15. Relation of channel dimensions to 
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? 18. ?????? 
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三、參考 Lepold,Wolman及 Miller等於 1964
年建議採蜿蜒度 1.5 為蜿蜒與直線之分
點。貓羅溪(含平林溪)之蜿蜒度>1.5者計
有(1)斷面 30~34 間(2)斷面 37.2~40 間(3)
































































圖 19. 樟平溪蜿蜒度-坡度圖 

















圖 20. 貓羅溪及平林溪蜿蜒度-坡度圖 
Figure 20. Diagram of sinuosity to slope for 












圖 21. 全流域蜿蜒度-坡度圖 






表 2. 貓羅溪及平林溪斷面位置及蜿蜒度表 
Table 2. The section position and sinuodity of 
Maolo and Pinlin River. 
?? ??? ??? ?? 
1 00~03 1.16 0.00470 
2 02~05 1.04 0.00497 
3 05~07 1.09 0.00406 
4 12~19 1.12 0.00374 
5 24.1~26 1.05 0.00065 
6 27~29 1.05 0.00042
7 30~34 1.53 0.00130 
8 37.2~40 1.59 0.00687 
9 42.2~43.2 1.76 0.00439 
10 43.2~45.1 1.07 0.00817 
11 45.1~47 1.79 0.00867 
12 47.1~49 1.14 0.00979 
13 49~51 1.19 0.00926 
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表 3. 樟平溪斷面位置及蜿蜒度表 
Table 3. The section position and sinuodity of 
Chanpin River. 
?? ??? ??? ?? 
1 03~06.1 1.46 0.00444 
2 07~09 2.13 0.00597 
3 09~10.1 1.26 0.00725 
4 11~13.1 1.19 0.00656 
5 13.1~14.1 1.38 0.00428 
6 14~16 1.37 0.00657 
7 16~17 1.94 0.00534 
8 16.2~17.2 1.99 0.00704 
9 18.1~19.2 1.31 0.00811 
10 19.2~22.1 1.30 0.00623 
11 22.1~25.2 1.91 0.00739 
12 25.2~27 1.08 0.00828 
13 27~28.1 1.34 0.01333 
14 28.1~29.1 1.47 0.00962 
15 29.1~31.1 1.16 0.01031 
16 31.1~33 1.05 0.01372 
17 28.2~32.1 1.25 0.01133 
18 33~35 1.18 0.01239 




























圖 22. 貓羅溪南崗大橋水位站流量延時曲線 






























表 4. 貓羅溪及樟平溪 1.5年重現距河道彎曲處斷面水理計算成果表 
???           
River Sta Q Total Min Ch El W.S. Elev Top Width Shear Total 水深h 曲率半徑 r/B ???? B/h 
 (m3/s) (m) (m) (m) (N/m2) (m) (m)  (mm)  
12 1037 54.96 61.99 272.35 69.21 7.03 247.27 0.91 99.24 38.74 
22.1 955 74.46 80.63 278.88 15.67 6.17 353.46 1.27 112.64 45.20 
23 955 74.9 80.87 238.99 27.06 5.97 351.68 1.47 111.87 40.03 
25 955 75.9 82.11 221.92 20.46 6.21 586.39 2.64 115.58 35.74 
30.2 684 78.85 84.16 205.39 14.61 5.31 209.33 1.02 84.56 38.68 
32.1 684 80.3 85.54 240.07 17.75 5.24 120.71 0.50 85.96 45.81 
38.1 370 95.63 97.39 74.08 132.95 1.76 111.42 1.50 100.67 42.09 
40 370 100.48 103.59 55.97 76.52 3.11 643.57 11.50 108.56 18.00 
42 370 106.53 110.78 51.43 75.91 4.25 217.28 4.22 131.71 12.10 
43.1 294 112.47 116.09 51.64 50.75 3.62 109.88 2.13 195.86 14.27 
43.2 294 114.31 117.64 42.3 162.81 3.33 172.67 4.08 210.24 12.70 
44.1 294 117.12 121.09 43.8 78.09 3.97 289.71 6.61 208.80 11.03 
45.1 294 121.46 124.3 48.99 90.47 2.84 126 2.57 216.66 17.25 
46 294 126.8 130.45 40.72 136 3.65 109.08 2.68 248.56 11.16 
46.1 294 130.11 133.37 56.13 114.76 3.26 57.63 1.03 243.51 17.22 
47.1 270 135.45 138.5 37.4 124.96 3.05 40.77 1.09 387.14 12.26 
49.2 270 149.1 154.13 40.53 147.32 5.03 100.46 2.48 294.20 8.06 
50.1 211 159.97 161.79 83 153.89 1.82 241.42 2.91 185.85 45.60 
51 211 164.28 166.16 95.73 87.02 1.88 337.99 3.53 197.60 50.92 
51.1 211 168.81 171.33 65.29 156.14 2.52 434.56 6.66 191.58 25.91 
???           
River Sta Q Total Min Ch El W.S. Elev Top Width Shear Total 水深 曲率半徑 r/B ???? B/h 
 (m3/s) (m) (m) (m) (N/m2) (m) (m)  ( m)  
4.1 206 82.28 85.74 52.11 45.69 3.46 222.01 4.26 104.01 15.06 
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5 206 83.56 86.42 45.13 78.65 2.86 183.48 4.07 99.45 15.78 
5.1 206 84.78 87.38 61.05 48.26 2.6 135.2 2.21 113.61 23.48 
6.1 206 88.57 92.12 42.47 31.96 3.55 60 1.41 102.22 11.96 
7.1 206 92.87 94.78 47.47 77.85 1.91 40 0.84 100.93 24.85 
8.1 206 93.02 96.41 51.57 49.41 3.39 90 1.75 118.05 15.21 
9 206 95.94 97.93 44.18 169.12 1.99 132 2.99 115.67 22.20 
10 206 97.67 101.66 29.52 70.22 3.99 130 4.40 103.98 7.40 
10.1 206 99.65 102.73 36.68 38.15 3.08 50 1.36 101.38 11.91 
12 206 104.54 107.13 43.81 52.92 2.59 34 0.78 109.87 16.92 
13.1 206 106.4 109.63 29.06 158.59 3.23 101.4 3.49 112.44 9.00 
14 206 110.49 112.98 35.68 88.66 2.49 102 2.86 108.78 14.33 
14.1 206 110.44 114.52 37.47 88.69 4.08 58 1.55 119.24 9.18 
16.2 185 119.54 122.34 41.72 87.17 2.8 102 2.44 131.54 14.90 
17.2 185 126.3 128.35 36.17 174.57 2.05 68 1.88 129.08 17.64 
18.1 185 123.94 130.1 40.78 12.73 6.16 96 2.35 133.69 6.62 
19.1 185 131.55 134.22 34 105.27 2.67 135.2 3.98 126.64 12.73 
23.1 185 144.67 148.26 43.58 101.17 3.59 90 2.07 171.31 12.14 
24.1 185 147.16 150.35 36.02 102.71 3.19 44 1.22 156.10 11.29 
25.1 185 148.78 153.34 36.37 45.7 4.56 80 2.20 149.99 7.98 
26 185 156.02 157.85 69.45 48.95 1.83 168.99 2.43 188.19 37.95 
28.1 185 164.4 168.97 51.18 29.43 4.57 104 2.03 254.00 11.20 
29 185 170.65 172.9 38.11 133.15 2.25 110 2.89 323.58 16.94 
30 143 177.39 179.27 103.23 62.79 1.88 255.91 2.48 338.94 54.91 
31 143 181.1 184.36 47.78 78.19 3.26 173.21 3.63 291.47 14.66 
32 143 186.84 189.6 24.01 164.36 2.76 138.56 5.77 299.67 8.70 
33 143 194.1 195.98 33.72 171.69 1.88 150.12 4.45 239.22 17.94 
34 114 200.41 202.13 49.11 108.83 1.72 71.41 1.45 255.10 28.55 
37 104 222.04 223.92 26.4 252.3 1.88 164.17 6.22 319.72 14.04 
37.1 104 228.81 230.13 24.57 231.38 1.32 114.32 4.65 306.60 18.61 
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